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 The R&M taskforce proposes a comparative evaluation of the scope of 
R&M considerations (technical objectives and strategies) across the three 
agencies, and common tools, techniques, and standards used to 
implement those strategies.
 The task force proposes to consider the elements of the NASA R&M 
framework, as captured in the hierarchy of R&M considerations, to 
identify commonalities and differences in the way reliability and 
maintainability is addressed by the flight projects.
 In addition, the task force will consider lessons learned from past projects 
concerning international cooperation.
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Objectives Based Hierarchy: Overview
 Logically decompose top-level R&M objective
– Use elements of the Goal Structuring Notation
– Structure shows why strategies are to be applied
 Structure forms basis for R&M activities
– Specifies the technical considerations to be 
addressed by projects
– Basis for evaluation of plans, design, and assurance 
products
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Decomposition of R&M Objectives 
vsma.nasa.gov
Objec ve: System remains func onal for intended life me, 
environment, opera ng condi ons and usage  
(2) 
Strategy: Assess quan ta ve reliability measures and recommend or 
support changes to system design and/or opera ons  
(2.B) 
Objec ve: system and its elements are 
designed to withstand nominal and 
extreme loads and stresses (radia on, 
temperature, pressure, mechanical, …) 
for the life of the mission  
(2.A.1) 
Strategy: Apply  design 
standards to incorporate margin 
to account for variable and 
unknown stresses 
(2.A.1.A) 
Strategy: Understand failure mechanisms, eliminate and/or control 
failure causes, degrada on and common cause failures, and limit failure 
propaga on to reduce likelihood of failure to an acceptable level 
(2.A) 
Objec ve: System or its elements are 
not suscep ble to common‐cause 
failures 
(2.A.2) 
Strategy: Evaluate and control 
coupling factors and shared 
causes between redundant (or 
dependent) components  
(2.A.2.A) 
Strategy:  Evaluate and control 
nominal stresses and related 
failure causes  
(2.A.1.B) 
Strategy: Evaluate and control 
poten al for extreme stresses 
and related failure causes  
(2.A.1.C) 
Strategy: Determine reliability 
alloca on 
(2.B.1.A) 
Objec ve: System and its components 
meet quan ta ve reliability criteria 
(2.B.1) 
Context:  Descrip on of 
opera ng environment, 
including sta c, cyclical, 
and randomly varying loads 
Strategy: Perform qualifica on 
tes ng and life demonstra on to 
verify design for intended use 
(2.A.1.D) 
Strategy: Es mate reliability 
based on applicable 
performance data, historical 
data of similar systems, and/or 
physics‐based modeling 
(2.B.1.B) 
Strategy: Support design trades 
based on reliability analysis  
(2.B.1.C) 
Strategy: Plan and perform life 
tes ng  
(2.B.1.D) 
Strategy: Track  and monitor 
reliability performance over me 
(2.B.1.E) 
Sub – Obj. 
2
R&M Hierarchy 





 The output of the comparison will be a report structured in accordance 
with the Provisions in Support of the Mutual Recognition of Safety & 
Mission Assurance Standards in Cooperative Programs. 
 This report would address area 5.o Dependability Assurance with 
particular focus on Reliability and Maintainability, herein referred to as 
R&M. 
 Completion of the report is targeted by the next trilateral SMA meeting.
vsma.nasa.gov
































































































































































































































































































St t I t f lt
(4.A.2.B)
ra egy:   ncorpora e  au  
detection/isolation/recovery 
at the lowest practical level 
to support the 
maintainability 
requirements
Objective: Maintenance and repair activity can be 
performed within available resources (cost, time)
(4.A.1)
Strategy: Design to facilitate 
on‐orbit and ground 
maintenance and check out 
(4.A.1.A)
Strategy: Identify and
(4.A.2.A)
      
optimize the testability and 
diagnostics  characteristics  
to support the 
maintainability 
requirements
Strategy: Develop test‐point‐
design strategies to 
minimize access time and 
system intrusion
(4.A.2.C)
Strategy: Design to minimize 
maintenance complexity for 
reduction of maintenance 
time and training 
requirements
(4.A.1.B)
Strategy: During design, 
consider tool selection, 
transport, stowage, ease of 
use, and criticality as well as 
complexity of robotic 
maintenance capability 
where feasible
(4.A.1.C)
Strategy: Use 
standardization to limit the 
number of feasible design 
options and encourage the 
use of common items, 
procedures, processes, 
tools, etc
(4.A.1.D)
Strategy: Perform RCM (on 
orbit/ground support 
systems) during design to 
optimize the design for 
maintainability
(4.A.1.E)
Strategy: Perform 
maintainability simulation 
and analysis as needed to 
support design and logistic 
support analysis
(4.A.1.F)
Strategy: Provide 
demonstration testing to 
verify 'detect, diagnose, 
isolate' capability of systems 
and confirm corrective and 
preventive maintenance 
task actions and analysis 
(4.A.1.G) Strategy:  Design‐in self‐
diagnostics for assemblies to 
minimize 
maintenance/recovery time 
and false alarms
(4.A.2.D)
( )
Strategy:  Design for physical 
and functional 
interchangeability with 
other like components and 
assemblies in the system
4.A.3.B
Strategy:  Incorporate 
modular designs to facilitate 
remove‐and‐replace 
maintenance and allow 
flexibility in the design
(4.A.3.C)
Strategy: Periodically 
analyze test and operational 
history, health status, 
degradation, diagnostic, and 
maintenance data to 
determine maintainability 
performance and trends
(4.A.4.B)
Strategy:  Periodically review 
and update maintenance 
strategy and activities
(4.A.4.C)
Strategy:  Ensure availability 
of data to future programs 
and projects
(4.A.4.D)
Sub – Obj.
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R&M Hierarchy
